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Abstrat
We have studied the dierent symmetri properties of the generalized Maxwell's
- Dira equation along with their quantum properties. Applying the parity (P),
time reversal (T ), harge onjugation (C) and their ombined eet like parity
time reversal (PT ), harge onjugation and parity (CP) and CPT transformations
to varius equations of generalized elds of dyons, it is shown that the orrespond-
ing dynamial quantities and equations of dyons are invariant under these disrete
symmetries.
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1 Introdution
In developing the standard model for partiles, ertain types of interations and deays
are observed to be ommon and others seem to be forbidden. The study of interations
has led to a number of onservation laws whih govern them [1, 2, 3, 4℄. These on-
servation laws are in addition to the lassial onservation laws suh as onservation
of energy, harge, et., whih still apply in the realm of partile interations. Spei
quantum numbers have been assigned to the dierent fundamental partiles, and other
onservation laws are assoiated with those quantum numbers. From another point of
view, it would seem that any loalized partile of nite mass should be unstable, sine
the deay into several smaller partiles provides many more ways to distribute the en-
ergy, and thus would have higher entropy. This idea is even stated as a priniple alled
the "totalitarian priniple" whih might be stated as "every proess that is not forbid-
den must our". From this point of view, any deay proess whih is expeted but not
observed must be prevented from ourring by some onservation law. This approah
has been fruitful in helping to determine the rules for partile deay. Conservation
laws for parity, isospin, and strangeness have been developed by detailed observation
of partile interations [1, 2, 3, 4℄. The impliations of parity symmetry in atoms were
rst investigated by Wigner [5℄, who demonstrated that the ombination of harge
onjugation (C), parity (P) and time reversal (T ) is onsidered to be a fundamental
symmetry operation - all physial partiles and interations appear to be invariant
under this ombination. Called CPT invariane, this symmetry plumbs the depths of
our understanding of nature. Many of the researhers already desribed the behavior
of these symmetries in eletromagneti elds [6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17℄.
In a series of papers [18, 19, 20, 21, 22℄, we have disussed the generalized Dira -
Maxwell (GDM) equations in presene of eletri and magneti soures in an isotropi
(homogeneous) medium. We have also analyzed the other quantum equations of dyons
in onsistent and manifest ovariant way [18℄. This theory has been shown to re-
main invariant under the duality transformations in isotropi homogeneous medium.
Quaternion analysis of time dependent Maxwell's equations has been developed [19℄ in
presene of eletri and magneti harges and the solution for the lassial problem of
moving harge (eletri and magneti) are obtained onsistently. The time dependent
generalized Dira - Maxwell's (GDM) equations of dyons have also been disussed [20℄
in hiral and inhomogeneous media and the solutions for the lassial problem are ob-
tained. The quaternion reformulation of generalized eletromagneti elds of dyons in
hiral and inhomogeneous media has also been analyzed [21℄. We have also disussed
[22℄ the monohromati elds of generalized eletromagneti elds of dyons in slowly
hanging media in a onsistent manner. In this paper, we have made an attempt to
study the dierent symmetri properties of generalized Maxwell's Dira equations in
the homogeneous medium. It is shown that the generalized Maxwell's - Dira (GDM)
equations are invariant under disrete symmetries like parity P, time reversal T , harge
onjugation (C) , parity - time reversal operation PT , harge onjugation - parity op-
eration CP and ombined operation (CPT ). But when we take the ompat form of
these equations as omplex ones for generalized elds of dyons, we observe that eld
equation and equation of motion of dyons are no more invariant under P symmetry, T
transformations and ombined eets of CP and PT . On the other hand, these equa-
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tions and other quantum equations of dyons in homogeneous medium are invariant
under the ombined operation (CPT ). As suh, we may onlude that CPT invariane
is an exat symmetry for generalized elds of dyons and reprodues the onsistent the-
ory of eletri harge (magneti monopole) in the absene magneti monopole (eletri
harge ) on dyons.
2 Fields Assoiated with dyons
Assuming the existene of magneti monopoles, Dira [23℄ generalized the Maxwell's
equations in homogeneous isotropi medium written in the following manner in SI units
(c = ~ = 1) i. e.
−→
∇.
−→
E =
ρe
ε
;
−→
∇.
−→
B = µρm;
−→
∇ ×
−→
E = −
∂
−→
B
∂t
−
−→
jm
ε
;
−→
∇ ×
−→
B =
1
v2
∂
−→
E
∂t
+µ
−→
je ; (1)
where ρe and ρm are respetively the eletri and magneti harge densities while
−→
je and−→
jm are the orresponding urrent densities ,ε and µ are dened respetively as relative
permittivity and permeability in eletri and magneti elds in the medium,
~E is
eletri eld,
~B is magneti eld and v = 1√
µε
is the veloity of the eletromagneti wave.
Dierential equation (1) are the generalized eld equation of dyon in homogeneous
medium and the orresponding eletri and magneti elds are alled the generalized
eletromagneti elds of dyons. These eletromagneti elds of dyons are expressed in
following dierential form in homogeneous medium in terms of two four potentials as
[19℄,
−→
E = −
−→
∇φe −
∂
−→
C
∂t
−
−→
∇ ×
−→
D ;
−→
B = −
−→
∇φm −
1
v2
∂
−→
D
∂t
+
−→
∇ ×
−→
C ; (2)
where {Cµ}=
{
φe, v
−→
C
}
and {Dµ}=
{
vφm,
−→
D
}
are the two four - potentials respetively
assoiated with eletri and magneti harges. Let us dene the omplex vetor eld
~ψ in the following form,
−→
ψ =
−→
E − iv
−→
B. (3)
Equations (1,2) and (3) , thus give rise to the following relation between generalized
eld and the omponents of the generalized four - potential as;
3
−→
ψ = −
∂
−→
V
∂t
−
−→
∇φ− iv(
−→
∇ ×
−→
V ). (4)
Here {Vµ} is the generalized four - potential of dyons in homogeneous medium and
dened as ;
{Vµ} =
{
φ,−
−→
V
}
; (5)
where
φ = φe− i vφm (6)
and
−→
V =
−→
C − i
−→
D
v
. (7)
Using equations (3,4,5,6), Dira-Maxwell eld equation ( 1 ) may be written in terms
of generalized eld
−→
ψ as;
−→
∇ .
−→
ψ =
ρ
ε
;
−→
∇ ×
−→
ψ = −iv(µ
−→
J + 1
v2
∂ ~ψ
∂t
); (8)
where ρ and ~J are respetively the generalized harge and urrent soure densities of
dyons in homogeneous medium [19℄ given by;
ρ = ρe −i
ρm
v
;
J = je −iv jm. (9)
With the use of equations (8) and (9), we introdue a new parameter
−→
S ( i.e. the eld
urrent) as
−→
S = 
−→
ψ = −µ
∂
−→
J
∂t
−
1
ε
−→
∇ρ− ivµ(
−→
∇ ×
−→
J ); (10)
where  is the D'Alembertian operator expressed as

−→
ψ == 1
v2
∂2
∂t2
−∇2 =
1
v2
∂2
∂t2
−
∂2
∂x2
−
∂2
∂y2
−
∂2
∂z2
, (11)
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where v is the speed of eletromagneti wave in homogeneous isotropi medium. In
terms of omplex potential, the eld equation (1) is written as
φ = vµρ;

−→
V = µ
−→
J . (12)
Hene, we may write the tensorial form of generalized Maxwell Dira equation (1) of
dyons in isotropi homogeneous medium as,
Fµν,ν = j
e
µ;
F dµν,ν = j
m
µ ; (13)
where
{
jeµ
}
=
{
vρe,
−→
je
}
;
{
jmµ
}
=
{
ρm, v
−→
jm
}
. (14)
Dening the generalized eld tensor of dyons [19℄ as;
Gµν,ν = Fµν − i vF
d
µν ; (15)
one an diretly obtain the following form of generalized eld equation of dyon in
homogeneous isotropi medium as
Gµν,ν = Jµ; (16)
where
{Jµ} =
{
ρ,− ~J
}
. (17)
The Lorentz four - fore equation of motion for dyon in homogeneous isotropi medium
is written as;
fµ = m0x¨µ = Re Q
∗(Gµνu
ν); (18)
where
′Re′ denotes the real part , {x¨µ} is the four - aeleration and {u
ν} is the four -
veloity of the partile and Q is the generalized harge of dyon in homogeneous isotropi
medium .
5
3 Eet of Parity on Generalized elds of dyons
Parity is the symmetry of interation whih involves a transformation that hanges the
algebrai sign of the oordinate system [1℄. Under the parity transformation P;
P :


x
y
z

 7→


−x
−y
−z

 . (19)
The parity transformation hanges a right - handed oordinate system into a left -
handed one or vie versa. Under the parity transformations the physial quantities like
time (t), mass (m), eletri harge density (ρe), magneti urrent density (
−→
jm), eletri
salar potential (φe), magneti vetor potential (
−→
D), generalized salar potential (φ),
time derivative (∂t), D' Alembertian () and magneti eld (
−→
B ), have even parity
as they do not hange [16℄ their sign under spatial inversion (Parity transformation)
showing that they have even parity.
P(t)P−1 = t;
P(m)P−1 = m;
P(ρe)P
−1 = ρe;
P(
−→
jm)P
−1 =
−→
jm;
P(φe)P
−1 = φe;
P(
−→
D)P−1 =
−→
D ;
P(∂t)P
−1 = ∂t;
P()P−1 = ;
P(
−→
B )P−1 =
−→
B . (20)
On the other hand, the physial like displaement (x), veloity (−→u ), aeleration (−→a ),
magneti harge density (ρm), eletri urrent density (
−→
je ), magneti salar potential
(φm), dierential operator (
−→
∇), eletri vetor potential (
−→
C ) and eletri eld (
−→
E ) have
odd parity as they hange [16℄ their sign under spatial inversion (Parity transformation)
i.e.
P(x)P−1 = −x;
P(−→u )P−1 = −−→u ;
P(−→a )P−1 = −−→a ;
P(ρm)P
−1 = ρm;
P(
−→
je )P
−1 = −
−→
je ;
P(φ)P−1 = −φm;
P(
−→
∇)P−1 = −
−→
∇ ;
P(
−→
C )P−1 = −
−→
C ;
P(
−→
E )P−1 = −
−→
E ; (21)
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showing that due to hange of sign, these quantity have odd parity. Now applying the
parity transformations to equation (1), we nd that the generalized Dira - Maxwell's
equations (1) are invariant under parity transformations. On applying the parity trans-
formation to equations (4, 6, 7, 9, 10), we get
P(
−→
ψ )P−1 = −
−→
ψ ;
P(φ)P−1 = φ;
P(
−→
V )P−1 = −
−→
V ;
P(ρ)P−1 = ρ;
P(
−→
J )P−1 = −
−→
J ;
P(
−→
S )P−1 = −
−→
S . (22)
As suh, the omponents of generalized omplex potential given by equations (12) are
invariant under parity transformations. The tensorial form of generalized Maxwell
Dira equation of dyons in isotropi homogeneous medium given by equations (13) are
also invariant under parity transformations. On the other hand, the generalized eld
equations (16) and the Lorentz four - fore equation of motion (18) for generalized
elds of dyon in homogeneous isotropi medium loose their invariane under parity
transformations.
4 Eet of Time reversal on Generalized elds of dyons
In simple lassial terms, time reversal just means replaing t by −t, inverting the
diretion of the ow of time [2℄. Reversing time also reverses the time derivatives
of spatial quantities. So, it reverses momentum and angular momentum. Thus the
following physial quantities like displaement (x), Aeleration (a), eletri harge
soure density (ρe), magneti urrent soure density (
−→
jm), eletri salar potential (φe),
magneti vetor potential (
−→
D), spae derivative (
−→
∇) and generalized eletri eld (
−→
E )
are unaeted and do not hange [16℄ their sign under time reversal i.e.
T (x)T −1 = x;
T (−→a )T −1 = −→a ;
T (ρe)T
−1 = ρe;
T (
−→
jm)T
−1 =
−→
jm;
T (φe)T
−1 = φe;
T (
−→
D)T −1 =
−→
D ;
T (
−→
∇)T −1 =
−→
∇ ;
T (
−→
E )T −1 =
−→
E . (23)
On the other hand the physial quantities like time (t), partile veloity (−→u ),eletri
urrent soure density (
−→
je ), magneti salar potential (φm), eletri vetor potential
(
−→
C ), time derivative (∂t) and generalized magneti eld (
−→
B ) are aeted and hange
their sign under time reversal i.e..
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T (t)T −1 = −t;
T (−→u )T −1 = −−→u ;
T (
−→
je )T
−1 = −
−→
je ;
T (φm)T
−1 = −φm;
T (
−→
C )T −1 = −
−→
C ;
T (∂t)T
−1 = −∂t;
T (
−→
B )T −1 = −
−→
B . (24)
Applying the time reversal (T ) symmetry to equation (1), we nd that the generalized
Dira - Maxwell equations (1) in the homogeneous medium are invariant under T
symmetry. Similarly, on applying T symmetry to equations (4,6,7, 8,10), we get
T (
−→
ψ )T −1 =
−→
ψ ;
T (φ)T −1 = φ;
T (
−→
V )T −1 = −
−→
V ;
T (ρ)T −1 = ρ;
T (
−→
J )T −1 = −
−→
J ;
T (
−→
S )T −1 =
−→
S . (25)
Thus, the omponents of generalized omplex potential dened by equation (12) are
invariant under T symmetry. As suh, the tensorial forms of generalized Dira- Maxwell
equation of dyons in isotropi homogeneous medium given by equation (13) remain
invariant under the time reversal (T ) symmetry while the generalized equations (16)
and (18) desribe respetively the eld equation and Lorentz fore equation of motion
for dyons are not invariant under T symmetry like parity.
5 Dyon elds under Charge Conjugation
Classially, harge onjugation (Charge symmetry) replaes positive harges by nega-
tive harges and vie versa [3℄. Sine eletri and magneti elds have their origins in
harges, one an reverse these elds on the appliation of harge onjugation. Charge
onjugation also involves reversing all the internal quantum numbers like lepton num-
ber, baryon number and strangeness et. The physial quantities like displaement
(x), time (t), mass (m), partile veloity (u), aeleration (a), spae derivative (
−→
∇)
and time derivative (∂t) are invariant under harge onjugation [16℄ while the energy,
momentum or spin are unaeted i.e.
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C(x)C−1 = x;
C(t)C−1 = t;
C(m) C−1 = m;
C(−→u )C−1 = −→u ;
C(−→a )C−1 = −→a ;
C(
−→
∇)C−1 =
−→
∇ ;
C(∂t)C
−1 = ∂t. (26)
On the other hand the physial quantities like eletri harge (e), magneti harge (g),
eletri harge soure density (ρe), magneti harge soure density (ρm), generalized
harge soure density (ρ), eletri salar potential (φe), magneti salar potential (φm),
generalized salar potential (φ),eletri urrent soure density (
−→
je ), magneti urrent
soure density (
−→
jm), generalized urrent soure density (
−→
j ), eletri vetor potential
(
−→
C ), magneti vetor potential (
−→
D), generalized vetor potential (
−→
V ), generalized
eletri eld (
−→
E ) and generalized magneti eld (
−→
B ) are diretly related to the harge
and thus their sign is hanged under harge symmetry as,
C(e)C−1 = −e;
C(g)C−1 = −g;
C(ρe)C
−1 = −ρe;
C(ρm)C
−1 = −ρm;
C(ρ)C−1 = −ρ;
C(φe)C
−1 = −φe;
C(φm)C
−1 = −φm;
C(φ)C−1 = −φ;
C(
−→
je )C
−1 = −
−→
je ;
C(
−→
jm)C
−1 = −
−→
jm;
C(
−→
J )C−1 = −
−→
J ;
C(
−→
C )C−1 = −
−→
C ;
C(
−→
D)C−1 = −
−→
D ;
C(
−→
V )C−1 = −
−→
V ;
C(
−→
E )C−1 = −
−→
E ;
C(
−→
B )C−1 = −
−→
B . (27)
If we hek the C invariane of equation (1), we nd that the generalized Dira -
Maxwell's equations (1) of dyons in the homogeneous medium are invariant under
harge symmetry. Similarly if we apply the C invariane onditions to equations (4)
and (10), we see that the physial quantities like generalized eld (
−→
ψ ) and generalized
eld urrent (
−→
S ) of dyon in homogeneous medium hange their sign as,
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C(
−→
ψ )C−1 = −
−→
ψ ;
C(
−→
S )C−1 = −
−→
S . (28)
Applying the C transformation to, the omplex potential equations (12), the tensorial
form of Dira - Maxwell equations (13), generalized eld equation (16) and Lorentz fore
equation (18) of dyons in isotropi homogeneous medium, we see that these equations
of dyons in homogeneous isotropi medium are invariant under C transformations.
6 Combined operation of Parity and Time Reversal
(PT ) and dyon elds
The most widely known symmetry are based on group theory is alled PT symmetry.
In ase of PT symmetry, the partile veloity, potential and urrent are invariant under
the simultaneous ation of the spae and time reetion operators P and T [6℄ i.e.
(PT )(−→u )(PT )−1 = −→u ;
(PT )(ρe)(PT )
−1 = ρe;
(PT )(ρm)(PT )
−1 = ρm;
(PT )(ρ)(PT )−1 = ρ;
(PT )(
−→
je )(PT )
−1 =
−→
je ;
(PT )(
−→
jm)(PT )
−1 =
−→
jm;
(PT )(
−→
J )(PT )−1 =
−→
J ;
(PT )(φe)(PT )
−1 = φe;
(PT )(φm)(PT )
−1 = φm;
(PT )(φ)(PT )−1 = φ;
(PT )(
−→
C )(PT )−1 =
−→
C ;
(PT )(
−→
D)(PT )−1 =
−→
D ;
(PT )(
−→
V )(PT )−1 =
−→
V ; (29)
where the symbols of physial quantities have their usual meaning as disussed above.
On the other hand, the following physial variables with their usual symbols
(PT )(x)(PT )−1 = −x;
(PT )(t)(PT )−1 = −t;
(PT )(−→a )(PT )−1 = −−→a ;
(PT )(
−→
∇)(PT )−1 = −
−→
∇ ;
(PT )(
−→
E )(PT )−1 = −
−→
E ;
(PT )(
−→
B )(PT )−1 = −
−→
B ; (30)
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get hanged their sign under PT symmetry. Simultaneously, if we perform the PT
symmetry operation to the equation (1), we nd that the generalized Dira-Maxwell's
equations of dyon in the homogeneous medium are invariant under PT symmetry.
Applying the PT symmetry to generalized eld (
−→
ψ ) and generalized eld urrent (
−→
S )
of dyons in homogeneous medium respetively given by equations (4) and (10), we see
that these quantities hange their sign under PT symmetry i.e.
(PT )(
−→
ψ )(PT )−1 = −
−→
ψ ;
(PT )(
−→
S )(PT )−1 = −
−→
S ; (31)
while the dyon eld equations (1, 8, and 12) are invariant under PT symmetry. The
ombined operation of PT transformation also shows the invariane of the tensorial
forms of Maxwell's equations (13) and the generalized eld equation (16) of dyons in
homogeneous isotropi medium. On the other hand, the Lorentz four - fore equation
(18) of motion for dyon in homogeneous isotropi medium looses its invariane under
PT symmetry and thus gets hanged its sign under this symmetry.
7 Charge Conjugation and Parity for eld assoiated
with dyons
Assoiated with the onservation laws whih govern the behavior of physial partiles,
harge onjugation (C) and parity (P) ombine to onstitute a fundamental symme-
try alled CP invariane [3, 4, 24℄. The following quantities are invariant under the
ombined eet of CP i.e.
(CP)(t)(CP)−1 = −t;
(CP)(m)(CP)−1 = m;
(CP)(∂t)(CP)
−1 = ∂t;
(CP)(ρm)(CP)
−1 = ρm;
(CP)(
−→
je )(CP)
−1 =
−→
je ;
(CP)(φm)(CP)
−1 = φm;
(CP)(
−→
C )(CP)−1 =
−→
C ;
(CP)(
−→
E )(CP)−1 =
−→
E . (32)
On the other hand, we see that the following parameters hange their sign under the
ombined operation CP of harge onjugation and parity i.e.
11
(CP)(x)(CP)−1 = −x;
(CP)(−→u )(CP)−1 = −−→u ;
(CP)(e)(CP)−1 = −e;
(CP)(g)(CP)−1 = −g;
(CP)(
−→
∇)(CP)−1 = −
−→
∇ ;
(CP)(ρe)(CP)
−1 = −ρe;
(CP)(
−→
jm)(CP)
−1 = −
−→
jm;
(CP)(φe)(CP)
−1 = −φe;
(CP)(
−→
D)(CP)−1 = −
−→
D ;
(CP)(
−→
B )(CP)−1 = −
−→
B . (33)
Applying symmetry operation CP to equation (1), we see that the generalized Maxwell's
equation in the homogeneous medium (1) are invariant under CP symmetry. Applying
the CP symmetry operation to equations (4,7,9,10) , the nature of physial variables
like generalized eld (
−→
ψ ), generalized salar potential of dyon (φ), generalized vetor
potential of dyon (
−→
V ), generalized harge density of dyon (ρ), generalized urrent
density of dyon (
−→
J ) and generalized eld urrent (
−→
S ) in homogeneous medium are
hanged as follows,
(CP)(
−→
ψ )(CP)−1 =
−→
ψ ;
(CP)(φ)(CP)−1 = −φ;
(CP)(
−→
V )(CP)−1 =
−→
V ;
(CP)(ρ)(CP)−1 = −ρ;
(CP)(
−→
J )(CP)−1 =
−→
J ;
(CP)(
−→
S )(CP)−1 =
−→
S . (34)
As suh, the omplex potential eld equations (12) and the tensorial form of generalized
Maxwell Dira equation of dyons (13) in isotropi homogeneous medium are invariant
under CP transformations. But the generalized eld equation (16) and the Lorentz
four - fore equation of motion (18) of dyons in homogeneous isotropi medium are not
invariant under CP symmetry.
8 CPT and elds assoiated with dyons
We have seen that there are three symmetries whih usually, but not always, hold are
those of harge onjugation (C), parity (P) and time reversal (T ). Examples in nature
an be ited for the violation of eah of these symmetries individually. It was thought
for a time that CP (parity transformation plus harge onjugation) would always leave
a system invariant, but the notable example of the neutral kaons has shown a slight
violation of CP symmetry. We are left with the ombination of all three, i.e. CPT ,
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a profound symmetry whih is assumed to be onsistent with all known experimental
observations. The veloity of the partile (−→u ), eletri eld
−→
(E) and the magneti eld
(
−→
B ) are invariant under the ombined operation of CPT ,
(CPT )(−→u )(CPT )−1 = −→u ;
(CPT )(
−→
E )(CPT )−1 =
−→
E ;
(CPT )(
−→
B )(CPT )−1 =
−→
B. (35)
On the other hand, other physial variables are not invariant under the ombined
operation of CPT , i.e.
(CPT )(x)(CPT )−1 = −x;
(CPT )(t)(CPT )−1 = −t;
(CPT )(e)(CPT )−1 = −e;
(CPT )(g)(CPT )−1 = −g;
(CPT )(
−→
∇)(CPT )−1 = −
−→
∇ ;
(CPT )(∂t)(CPT )
−1 = −∂t;
(CPT )(ρe)(CPT )
−1 = −ρe;
(CPT )(ρm)(CPT )
−1 = −ρm;
(CPT )(
−→
je )(CPT )
−1 = −
−→
je ;
(CPT )(
−→
jm)(CPT )
−1 = −
−→
jm;
(CPT )(φe)(CPT )
−1 = −φe;
(CPT )(φm)(CPT )
−1 = −φm;
(CPT )(
−→
C )(CPT )−1 = −
−→
C ;
(CPT )(
−→
D)(CPT )−1 = −
−→
D. (36)
Consequently, if we apply the CPT operation to equations (4,7,9,10), we observe that
the quantities like generalized eld (
−→
ψ ) and generalized eld urrent (
−→
S ) of dyons in
homogeneous medium are invariant while generalized salar potential of dyon (φ), gen-
eralized vetor potential (
−→
V ) , generalized harge density (ρ) and generalized urrent
density (
−→
J ) of dyon in homogeneous medium hange are no more invariant i.e.
(CPT )(
−→
ψ )(CPT )−1 =
−→
ψ ;
(CPT )(φ)(CPT )−1 = −φ;
(CPT )(
−→
V )(CPT )−1 = −
−→
V ;
(CPT )(ρ)(CPT )−1 = −ρ;
(CPT )(
−→
J )(CPT )−1 = −
−→
J ;
(CPT )(
−→
S )(CPT )−1 =
−→
S . (37)
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Aordingly, the omplex potential eld equations (12), the tensorial form of general-
ized Maxwell Dira equations (13, 16) and the Lorentz four - fore equation of motion
(23) of dyon in homogeneous isotropi medium are invariant under the ombined op-
eration (CPT ).
9 Conlusion
From the foregoing analysis, we have observed that the Maxwell's - Dira equation
(1) are invariant under disrete symmetries like parity P, time reversal T , harge
onjugation (C) , parity - time reversal operation PT , harge onjugation - parity
operation CP and ombined operation (CPT ). We have also seen that the omplex
nature of generalized eld equation (16) and the Lorentz fore equation of motion (18) of
dyon in homogeneous medium loose their invariane under the disrete symmetries like
parity P, Time reversal T , parity - time reversal operation PT and harge onjugation
- parity operation CP. On the other hand, these equations are invariant under the
ombined operation (CPT ). In other words, we may onlude that CPT invariane is
an exat symmetry for generalized elds of dyons and reprodues the onsistent theory
of eletri harge (magneti monopole) in the absene magneti monopole (eletri
harge ) on dyons. As suh the statement of Ludens - Pauli - Shwinger [25℄ that
invariane under Lorentz transformations implies CPT invariane holds good for the
ase of dyons in homogeneous isotropi medium.
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